Dr V L Steinberg (London): I have recently had a patient under my care whose parathyroidectomy was followed some years later by clinical gout. When I saw him his plasma calcium, phosphate and phosphatase were all quite normal. He still had hyperuricemia with clinical gout. His renal function was normal and there was no nephrocalcinosis. He had punched-out areas in his big toe, which on biopsy contained a deposit of uric acid.
Professor E G L Bywaters (Taplow): Professor Milne, are secretion and reabsorption the properties of the same cell of the same segment, or of different segments, and has this ever been looked at instead of following the filtrate down the tubule, following the blood along from the glomerulus, looking at the blood concentration of urate ?
I also want to ask about the correlation, if any, between the traditional role of alcoholism in gout, and the acute effects of alcohol. These are two quite different things and many people try to put them together, but I am sure that even in a chronic alcoholic his lactate does not, over the twenty-four hours at least, reach the levels necessary to retain the urate to the extent required for gout.
Professor Milne: The segmental location has been chiefly done by the somewhat dubious and admittedly inaccurate method of stop-flow analysis, and I believe that the loci in the proximal tubule for secretion and reabsorption are at least in adjacent segments. They are very close, but I do not think that one can go farther than that. Obviously, to show them up in segments as close as this you need to put in inhibitors such as pyrazinamide to inhibit secretion and then show up the locus of reabsorption. Examination of blood in the kidney is very much more difficult technically, and I think that relevant micro-puncture studies have only been done in the vasa recta.
With regard to alcoholic intoxication, I would entirely agree that the main effects on uric acid clearance have been shown by acute and almost paralysing levels of alcoholic intoxication. They are very well shown by intravenous infusion of pure ethanol in saline. I see no reason why gout should be precipitated in the chronic tippler who keeps a very low level of alcohol in his blood through the day.
But I think that such individuals are rarealcoholism in my experience is often a chronic affair interspersed with acute exacerbations, and I see no evidence whatsoever for the traditional implication that certain specific alcoholic drinks are great producers of gout. I am thinking of port, of course, although many famous gouty characters in history have also been famous port wine drinkers. Dr Seegmller: Dr Rodnan and Dr Machlachlan, at our gout symposium at Princeton, presented some interesting evidence that bears on this subject. They had found that in addition to the lactic acidmmia produced by alcohol infusion, there was a marked increase in serum concentration of P-hydroxybutyrate as well. This provides another chemical mediator of the uric acid retention produced by ethanol. Patients with uric acid calculi usually have a persistently acid urine (under pH 6 0), and their tendency to form calculi can be reduced by oral administration of substances which render the urine more alkaline, such as sodium citrate or bicarbonate. The importance of urine pH in the genesis of stones lies in the pK of uric acid, which is 5 7. In urines more alkaline than pH 5 7 biurate is present in greater concentration than uric acid, but in more acid urines uric acid predominates. Uric acid is much less soluble than biurate and calculi are therefore more likely to form in urines of pH 5'7 or under.
Recently Henneman et al. (1958 Henneman et al. ( , 1962 investigated a group of patients with uric acid calculi and found that their urinary excretion of ammonium was less than that of titratable acid. Most healthy subjects excrete more ammonium than titratable acid, and Henneman was therefore led to postulate that defective renal elaboration of ammonium is the fundamental defect responsible for uric acid stone formation. Such a defect, he reasoned, would lead to a more acid urine because the hydrogen ion produced by metabolism would be excreted as titratable acid rather than as ammonium.
It has been known since the observations of Henderson & Palmer (1915) that patients with With my colleagues I have studied 16 patients with uric acid calculi, of whom 4 had recent episodes of bilateral ureteric obstruction or renal infection and are therefore excluded from the detailed analysis of urinary hydrogen ion excretion which follows. All these 16 patients were male, and 11 were originally of Eastern Mediterranean extraction (Jewish, Italian, Greek and Bulgarian) a preponderance which has often been noted before. Seven patients had diseases known to increase purine metabolism (gout, myelofibrosis, &c.) and every patient, including those without such diseases, had a raised serum urate concentration.
When our 12 patients with uncomplicated uric acid calculi were taking a normal diet their urine pH over a twenty-four-hour period varied between 4-68 and 6-07. The urine pH of a similar group of 11 control subjects varied from 4-79 to 7-71, and all but one of the controls passed urines more alkaline than any passed by the calculous patients. Analysis of the various components of hydrogen ion excretion by the two groups is shown in Table 1 ; the calculous patients excreted significantly more titratable acid and total hydrogen ion than the controls, but the excretion of ammonium by the two groups was virtually identical.
Although these findings did not confirm those of Henneman it seemed worth while to take the analysis a little farther, by comparing urinary ammonium with urine pH. Normal individuals excrete more ammonium when their urine is acid, and on this ground it might be claimed that the excretion of ammonium by the patients with stones was low in relation to urine pH. However, further comparison with data from normal subjects (Metcalfe-Gibson et al. 1965 ) showed that ammonium excretion was normal in relation to urine pH in the patients with endogenous creatinine clearances above 85 ml/min, and was only reduced in those with clearances below this figure. Thus, in this series at least, a low excretion of ammonium (and this not in absolute terms, but in relation to urine pH) could only be demonstrated in patients with renal failure.
These findings gave no support to the hypothesis put forward by Henneman. The cause of the increased hydrogen ion excretion by these patients is not clear, but it is likely that both this abnormality and the persistently acid urine are due to an increased load ofhydrogen ion requiring excretion. The role of hyperuric2emia, a constant phenomenon in our patients, is not certain; a possible explanation is that hyperuricamia leads to deposits of urate in the renal papille, and that these ulcerate into the collecting system of the kidneys and form the foci on which uric acid precipitates ifthe urine is sufficiently acid.
Dr Wrong: I do not know what the cause of hyperuricemia is. I do not know whether to say these patients have gout or not. Of course, half our series did have clinical gout. I do not think the hyperuricemia is in any way related to the abnormality of hydrogen ion excretion, except that it may be the other factor which leads to stone formation.
Dr J T Scott (London): You do not think there is a renal cause for both abnormalities, for the hyperuricemia and the persistent acid urine?
Dr Wrong: I agree that both abnormalities may have a renal cause, but not necessarily the same renal cause. The role of the kidney in the hyperuriczmia is probably the same as it is in patients with arthritic gout.
Dr Scott: Do you think one should use alkaline treatment, (a) in the treatment of patients with uric acid stones, and (b) in patients with gout, but without uric acid stones ?
Dr Wrong: This is a very difficult problem. I do use alkalis in the treatment of patients with uric acid stones, whether or not they have gout. Of course, uric acid stones are a very dangerous thing to have. I did not mention our complicated patients, but we have had altogether 16 patients, and 4 of them have had severe obstructive episodes. They do extremely well with alkali treatmentit is one form of stone that we can almost prevent. We have only seen one instance of a stone which has apparently arisen in a patient on alkalis.
The question of alkalis in the treatment of gout is one on which I do not feel very competent to judge. It is fashionable to say that patients with gout eventually die of renal failure, but I know that your own thoughts, Dr Scott, contain many reservations about this. Certainly the patients I have seen treated properly with uricosuric agents have gone for many years without developing signs of renal failure. If patients with gout do get renal failure, do they get it because they deposit uric acid in the kidney, or is it something quite different? If it is due to the deposit of small collections of uric acid in the kidney then it would be worth while treating them with alkalis to prevent this, but I do not know whether this is true or not. The various classical references describing the gouty kidney use the terms uric acid and urate synonymously for those crystals which are seen in the kidney histologically and which I do not think have been characterized, but I will bear correction on that.
Dr J E Seegmiller (Bethesda, USA) : This is a subject we have been interested in, and with the collaboration of a crystallographer we are in the process of obtaining some data on it. By correspondence I have learned that in the few studies so far completed the deposits in the kidney in gout were monosodium urate mono-hydrate, which would have considerable significance for the consideration of management of the renal complications of gout. As you may be aware, there is considerable difference of opinion as to whether or not uricosuric therapy can in any way influence the outcome of the renal complications and renal damage that are often seen in gout.
There has been one study by Dr Reed in California, who, using the uricosuric drug zoxazolamine before it was removed from the market, found that in 11 of 20 cases the average creatinine clearance rose from 64 to around 86 ml/min which would support the view that uricosuric therapy (which I should hasten to mention was accompanied by a high fluid intake and alkali in a substantial portion of the patients) had definitely affected the renal damage in gout. This would agree very well with our observations that it seems to be the sodium urate which is deposited in the renal deposits in the gouty kidney. So by lowering the plasma urate we should be able not only to prevent further deposition of urate and progression of the kidney damage from that source, but also hopefully resolve the tophaceous deposits as effectively as uricosuric drugs resolve tophaceous deposits in other parts of the body.
I should like to ask Dr Wrong whether or not he has had an opportunity yet to investigate the one feature which his stone-formers seem to have consistently, and that is the nature of the anion with which this excess hydrogen ion is associated. Could this possibly be reflecting a hereditary or an inborn defect in some organic acid metabolism which has not yet been identified? REFERENCE Reed E B (1962) Arthr. and Rheum. 5, 457 Professor Milne: With a highly acid urine organic acids become proportionately more important in the question of titratable acidity and I suppose the simplest screening test to approach this problem would be to do a curve relating titration of urine against pH. If there is a greater organic acid moiety then there should be an increased buffering power with less rise in pH per ml of N/10 alkali added in the low pH range. This is obviously a very simple screening test, but not having this vast array of uric acid calculi patients I do not know.
Dr R W E Watts (London): Dr Wrong, would you care to comment on the relationship of your observations to the observations, or the hypothesis, of Professor Gutman and his colleagues that the fundamental defect in gout is in fact related to glutamine transfer in the kidney?
Dr Wrong: It is well known that urinary ammonium excretion is impaired when there is any impairment of renal function. This must be excluded by anyone who claims that there is a specific failure to excrete ammonia. I have not seen any figures for glomerular filtration rate which support such a claim.
